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COMPLETE SPECIFICATION 

Improvements in Forged Aluminium Base Alloy Members 

We, Aluminum Company of America, a least highly similar, alloy composition. How- 
Corporation organized under the laws of the ever, forged members of the described type 45 
State of Pennsylvania, United States of alloy tend to exhibit a marked susceptibility 
America, of Alcoa Building, Pittsburgh, Perm- to stress corrosion type failures when the 

5 sylvania,. United States of America, do hereby stress is applied in a short transverse direc- 

declare the invention, for which we pray that tion. Results of accelerated alternate im^ 

a Patent may be granted to us, and the mersian tests conducted in 3_.5% aqueous 50 

method by which it is to be performed, to sodium chloride solution revealed stress cor- 

be particularly described in and by the fol- rosion failures at stress levels as low as 35% 

4 10 lowing statement: — of the yield stress and lower and that such 

This invention relates to aluminium base could occur in as short a time as three days, 

alloy forged members having improved re- These results are considered to be a reliable 55 

sistance to stress corrosion. indication of the performance to Be expected' 

For some time aluminium base alloy mem- of these forged members in that they exhibit 

15 bers containing copper, magnesium and man- a degree of susceptibility to stress corrosion 
ganese have found considerable acceptance which would make their use highly objection- 
tor various structural purposes. One such able for many applications. As .explained 60 
alloy known in the art contains nominally in more detail hereinafter, almost all forg- 
4.5 % copper, 1.5 % magnesium and 0.6 % { ings- exhibit some short transverse directional 

20 manganese and carries the Aluminum Asso- properties and hence present this problem, 
ciation designation of 2024 alloy.. In the We have discovered that certain highly 

past this alloy has mainly been used in plate CT [ t { ca i composition limits over and above 65 

form which exhibits outstanding tear resist- xh QSe currendy recognized in the art will 

ance and toughness,, a very good strength to impact substantial immunity to short trans- 

25 weight ratio and good resistance to general verse corrosion in forged members of 

and stress corrosion especially in thin sections ^ e described alloy type, such that in acceler- 

which are not stressed in the short transverse ated alternate immersion stress corrosion 70 

dkection. Recendy it has been determined testSj at stress leve i s 0 f 50% and 75% of the 

that this type alloy has considerable poten- yield strength the forgings. have exhibited 

30 tial in, forged members in that such members substantially no failures for periods of at 

exhibit, in general^ the same highly desir- least 30 days ^bfe i s considered to be a 
able general mechanical properties as exhi- re Kable indication of substantial immunity 75 

bited by the plate form. One further ad- to stress corrosion in these members under 
vantage in providing these forged members Quinary service conditions. 

35 is that they are often used in conjunction with 

plate members in fabricating a structure and" Accordingly it is- the* primary object of 
it is often desirable that all the members the invention to provide forced members of 
in a given structure have the same, or at the alloy type described which possess sub- 80 

{Pme 4f, 6A] 
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stantial immunity to short transverse stress 
corrosion. . - : 

Other objects will, an part, be obvious, and 
will, in part, appear hereinafter. - 
; 5 _ In -referring to forgings, the invention con- 
templates any forged member including both 
die and hand forgings. For example, an 
ingot or other body of suitable size may be 
formed into an dntricate shape by die forg- 
10; ing wherein a body cast in a special shape or 
even, a Sat or round body is subjected to one 
or more compressions between a series of 
■ blocker and finish dies which gradually 
approach the final configuration. -Another 
. " 15 example is a member formed by progressively 
• compressing . an. ingot between, two relatively 
flat die faces in a forging press. The pro- 
ducts of such operations are generally {re- 
ferred to as hand forgings in the art and 
20 include a variety of standard and special 
.shapes. Standard shapes, include multi- 
faced rounds, rectangles, biscuits and other 
simple shapes well known in the forging prac- 
tice. By suitable manipulation of the mem- 
25 ber within the forging press or hammer more 
complex hand forging shapes may be formed 
such as stepped, wedged, *T', multiple raised 
face and various other useful configurations. 
The forged ^member may be subsequently 
30 rolled, extruded, spun, bent, sawed, punched, 
machined, or ~ otherwise processed as desired 
to facilitate its ultimate or end configuration 
and use and reference to forged members is 
intended to include such members subjected 
35 to additional fabrication steps. ' Of course, 
these operations often precede thermal treat- 
ment if desired. For . instance, slab type 
hand forgings are often hot rolled into plate 
and then solution heat treated, quenched and 
40 artificially aged. Also, a hancj forged mem- 
ber may, if desired, be used as stock for a 
die forging operation. 

As indicated at the outset of this descrip- 
tion; the susceptibility to stress corrosion ob- 
45 served in forgings of the described type alloy 
is encountered an the short transverse direc- 
tion. When referring to the short trans- 
verse direction with respect to forgings, such 
is intended to mean a direction as revealed 
50 by the grain structure and not necessarily the 
shortest dimension of the member. In an 
elongated flat slab type of forging, this direc- 
tion most often coincides with the thickness, 
as is the case with plate or sheet, and it is 
55 therefore easily recognized. The short trans- 
- verse direction can vary widely when the 
forged shape deviates from tMs straight for- 
ward configuration as where the cross sec- 
tion of the f orgin is relatively symmetrical or 
60 where the forging has a relatively complex 
shape, Further, the short transverse direc- 
tion in one portion of a forging can vary 
considerably from that in another portion as 
is described in more detail hereinafter. How- 
65 ever, the short transverse direction can be. 



readily determined by macro examination of 
the grains and by testing various properties 
including mechanical and stress corrosion 
properties, and bence can be" ascertained /for 
a given portion of a forging by those skilled 70 
in the forging; art 

An interesting situation arises with a. hand . 
forging of relatively symmetrical cross-sec- 
tion, say 4 inches square, which may be 
viewed at first glance as having no short 75 
transverse direction, at least if such is pre- 
dicated upon an analogy to plate. How- 
" ever, when the grain structure is examined, 
it reveals that while the extent of the short 
transverse structure is not as pronounced as 80 
that- observed in highly worked flat members, 
the grains do exhibit a- generally short trans- 
verse type structure the extent of which ds 
dependent , on the amount of work imparted to 
the member. Also, the grain structure gen- 85 
erally lacks any long transverse characteris- 
tic and certainly has a longitudinal characteris- 
tic. - , In such a case, for purposes of this 
description, the body; is considered to ex- 
hibit substantially short transverse grain 90 
structure in any orientation transverse to its 
axis although to a lesser degree than that 
observed in flat shapes. This is verified by 
macro examination and by measuring mech- 
anical properties and stress corrosion .effects 95 
dn various elongated forgings having rela- 
tively symmetrical cross-sections. These 
tests indicate that cross-sectional specimens 
taken at various orientations all exhibit pro- 
perties closely approximating those generally 100 
associated with" the short transverse direction 
in flat members, 

\ Even relatively flat slab type forgings some- 
times defy complete analogy to plate regarding 
short transverse grain orientation. As is 105 
generally known in the art, a flat slab having 
. a cross-section of say 4 inches by 6 inches 
can, by appropriate forging sequence, exhibit 
short transverse grain structure across either 
the 4 inch or 6 inch dimension or both. 110 
Again, these effects can be verified by macro 
examination and tests measuring mechanical 
and stress corrosion properties. Further, a 
flat forging will often exhibit a pronounced 
short transverse gjrain structure across its 115 
thickness and also, across its width, a par- 
tially short transverse characteristic in its 
grain structure in- lieu of the expected pro- 
nounced long transverse structure. Again, 
this effect can be verified by macro examina- 120 
tion together with mechanical and stress cor- 
rosion tests. 

A further complication* arises in the case 
of a more completely worked and shaped 
forging which can exhibit varying short trans- 125 
verse - directions at different portions thereof. 
While this effect is generally insignificant in 
simple hand forging shapes, it can be very 
pronounced in more complex hand forged 
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shapes and especially in die forgdngs where 
metal is often caused to move in different 
directions and at varying (rates thereby giving 
rise to short transverse grain structures of 
5 varying extent and direction throughout the 
forging. Basically the short transverse 
grain structure will prevail transversely to 
a region of high metal movement and will 
generally coincide with the region where tie 

10 grains become elongated and are compressed 
as they flow under pressure. For instance, 
a bar is made into a valve body by die forg- 
ing between two contoured die surfaces. When 
the bar is compressed between the opposing 

15 dies, some of the metal is extruded or caused 
to flow as "flash" into the gutters disposed 
at the parting line of the dies and perhaps 
into a gutter exit gate. This metal move- 
ment or flow orients the grains such that a 

20 short transverse structure prevails dn a direc- 
tion across this flash line which coincides 
with the direction in which the grains were 
compressed as they moved through the flash, 
or gutter, area. Again, this effect is veii- 

25 fied by macro examination and by mechani- 
cal and stress corrosion tests where the struc- 
ture generally exhibits severe susceptibility to 
stress corrosion cracking. If the valve body has 
a pronounced neck or other protrusions, sima- 

30 lar zones of short transverse grain structure, 
* sometimes of varying degree and direction, 

will also be observed. While the alloy type 
described is frequently forged into larger struc- 
% tural shapes, the valve body illustration is 

35 set forth to amplify the general description 
concerning short transverse orientation in 
more complex forged shapes. One addi- 
tional factor influencing metal movement is 
: the shape of the forging stock prior to forg- 

40 ing. Of course, differently shaped stock 
used to form a 'given forged shape will flow 
in varying directions and to varying degrees. 
Hence, different grain patterns in like forged 
shapes are often traced back to the forging 

45 cycle as affected by the stock employed. 

It is this short transverse grain structure, 
almost always observed in forged members, 
which exhibits the impaired resistance to 
1 stress corrosion thereby rendering forged 

50 members of a described type alloy unsatis- 
factory for severe service requirements. Hence, 
the invention will benefit any member which 
exhibits an internal structure having a sub- 
stantially short transverse grain configuration 

55 as a result of a forging operation. By a 
substantially short transverse grain configura- 
tion is meant that this characteristic is of 
sufficient extent as to exhibit the susceptibility 
; to stress corrosion associated with short trans- 

60 verse grain structures produced by forging. 
If significant metal working operations other 
than forging are performed in fabricating the 
member, its internal structure will be in- 
" fluenced by both the forgjing and the other 

65 operations and the invention applies to such 



in .that the internal structure is effected sub- 
stantially by forging. 

According to the present invention there is 
provided a forged aluminium base alloy mem- 
ber at least a portion of said member hav- 70 
ing . an internal structure comprising a sub- 
stantially short transverse grain configuration 
substantially produced by a, forging operation 
as hereinbefore defined, said member being 
formed of an alloy containing 3 to 6 weight 75 
% copper, 0.8 to 3 weight % magnesium, 
and 0.3 to 1 weight % manganese, the bal- 
ance except for impurities and incidental 
elements being aluminium, the minimum mag- 
nesium content being governed by the rela- 80 
tion: 

Mgmin.— 0.32 Cu when Mn does not ex- 
ceed 0.5%; and 

Mg min.=0.2+0.32 Cu— 0.4 Mn when 

Mn is greater than 0.5 %, 85 

the said member exhibiting substantial im- 
munity to stress corrosion in the short trans- 
verse direction as hereinbefore defined at a 
stress up to 50% of the yield level in the 
said short transverse direction. go 

From a composition standpoint the alloy 
used in making forged members in accord- 
ance with this invention consist, on a weight 
basis, of aluminium, 3 to 6% copper, 0.8 to 
3%« magnesium and 0.3 to 1% manganese. 95 
A preferred set of ranges is 3 to 5% copper, 
1 to 2% magnesium and 0.3 to 1% man- 
ganese. Generally speaking the impurity 
limits associated with the described type alloy 
preferably apply to the practice of the inven- 100 
tion. Thus the following maximum impurity 
limits are generally followed: silicon 0.5%, 
iron 0.5%, chromium 0.1%, and zinc 0.25%. 
A preferred composition is aluminium, 4.15 
to 4.60% copper, 1.45 to 1.65% magnesium, 105 
0.5 to 0.65 % manganese, together with the 
following maximum limits on impurities : sili- 
con 0.15%, iron 0.25%, chromium 0.10%, 
zinc 0.20%, and nickel 0.05%. To these 
compositions incidental elements may be 110 
added such as up to 0.05% titanium and 
0.002% boron for grain refining purposes. 
A further composition limit, over and above 
that practised in the prior art, which is re- 
quired by the practice of the invention is a 115 
highly critical relation between the principal 
alloying constituents, copper and magnesium. 
Broadly speaking the minimum magnesium 
content is equal to 0.32 times the copper 
content except that where the manganese 120 
content exceeds 0.5% this minimum may be 
reduced slightly as explained further herein- 
after. Preferably the magnesium content is 
at least 0.2% above this minimum. Within 
the broader range (minimum magnesium = 125 
0.32 copper) forged members of the described 
alloy will exhibit substantial immunity to 
stress corrosion under stresses up to or slightly 
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exceeding: a£ the yieldi strength, for ex=^ 
ample, a stress level of annur 3D K.s*L based 
on az nt>nnxiaii ^deldi. stceaigtiE o£ dQ* K.s±. for 
thermally; treated 2(124. alimTnnnnT alloy:. The 

5 additional! Gi2%L rrnrgnesmmi in aurprrfance 
with: the preferred practice of the invention: 
raises the: permissible: seres? level: to up to or 
slightly exceeding 75% of: the yield strength,, 
as stress: level* afr* about 45 ELs^i: for 2D2*fe 

10 ainmmum allay: These conclusions' are 
based oar arreleratedi alternate immersion tests' 
im a 3i5%. soitrrmn chloride? aqueous- solution*. 

Arr important, modification tot the: basic 
irnrgrr pvi Mnii' and: copper relationship occtccs 

15 where manganese: exceeds (h5%~ For this: 
higher manganese content, the minimum mag- 
nesium necessary to maintain substantial im- 
munity- nr stress corrosion: is slightly lessened. 
Accordingly the following' etjoations govern 

20 the* iniiiifmiffl- TT^ fpgrrpsn T rni content, jrr: accord— 
ance wiuh* the mventirnr where? stress levels 
do not exceed 50% of the yield strength by 
a- snhstantiai amonntr*: 

(110 i&^Mg*==0b32* Cur where Mn*<0.5% 
25 (&):MImMg-=O;2-iT0.32 <Qi-~0.4: Mn. 

where Mn>0:*% 

"Under the: preferred: practice of the invention 
wntrre the applied! stress: cant equal and even: 
slightly extire'd 75% of the yield* strengths the 
3Q. 1 equations: becomes 

(3^Mfm Nkg=*®2l+Q32? Gir where Mn< 
0:S% 

(t4i) Mim Mg=0^+032: Cu^:4:Mn- where 
Mn>Q;5*%- 

35 The alloy* forging: stuck used; in accordance 
with: cfie invention is. generally continuously 
cast* (ingo t: of suitable size- to* be used- in the 
forgjug; operations^ Qf course* ingot stock 
is; generally scalped to*, remove serious surface 

40 defects and: cropped to remove end' defects 
as; & the: general practice im the forging art. 
E&rwever^ the use offingotr stockris not a limit- 
ation oni the invent i on ' which contemplates the 
use of any* alloy body adapted to the pap- 

45 ticuiar forging operations euntempiated?. For 
instance^ in making relatively small hand and 
die fnTgings- small rolled rounds and the like 
can? often; be employed. Generally the ingot 
or other body is; subjected to* a thermal treat- 

50 ment which homogenizes its internal: struc- 
ture and relieves internal stresses prior to 
being forged.- This" treatment may gener- 
'. ally' be accomplished^ by so prolonged exposure 
for example oven 10? hoursy at a temperature 

55 exceeding' SSQfFl,- although, a 20> to 25- hour 
soak: ar a, temperature of 900? to* 925 °F. is^ 
more often* used^ However, even: longer ex^- 
". posnret times* off up to> SO hours and longer 
are afffen* employed. The duration of this- 

60 treatment fa expressed" functionally as* being 
sufficient to> effect substantial* solution of the 



sohmle -rilny? ennstituents:. The: forging 
operatfiansi are: generally performed at. ele- 
vsgEed k or hotl working*,, temperatures of 600° 
to* SGOfF.. although: more often between 700* 65 
and 9GQf El asv is? the general practice in the 
artL. 

To*: approach the- useful strength potential 
or the (Ascribed) heat treatable alloys, they are 
solution: heac treated* and artificially aged: in 70 
ararordance with general methods known in 
tire ami. Thus, the forged member is solu- 
tion; heac treated) at ai temperature of 850 p to 
950°^.. 6nr a* hold) time of 1 to 12" hours or 
longer;, the hold: time> of course, being to 75 
some extent as function, of the size of the 
member: The temperature hold* time is des- 
cribed: functionally as of sufficient duration 
ton effect substantial solution of the soluble 
alloy constituents^ The forging then 80 
quenched to retain the solution- effects of this 
treatment; the means used* in; quenching are 
generally.* determined: by the size of the forg- 
ing^ simple water immersion being adequate 
for aE'forgtng of relatively small size and spray 85 
quenching being more appropriate for a- 
thicker' member in order to rapidly cool its 
entire thickness; The forging is* then arti- 
ficially agedU at sl temperature generally rang- 
ing from' 300? to 4O0°F., and a hold time 90 
of & to* 20 hours although narrower ranges 
or 280? to* 390?Fv and 10 to 13 hours- are 
more often: employed. If desired, the 
quenched- forging can be slightly cold worked 
prior to* artificial: aging: The cold working 95 
is* generally accomplished by compressing, or 
sometimes: possibly stretching,- the member 
at substantially room temperature and serves* 
to meehameally relieve internal stresses and 
i mpa rt s- other benefits known in the art. By 100 
substantially room temperature is generally 
meant 60° to- lOQ^F. for hand forgings and 
sometimes- slightly higher for die forgings in 
that the dies are often heated to* 100° to 
HSOfK prior to- the cold (reduction. This; 105 
step iSr of course,, more feasible with hand 
forgings because of their relatively simple 
shapesi as^ opposed to die forgings which- often 
have intricate shapes- which would* be ex- 
cessively disturbed by any cold working. 110 . - 
Further; in* a? comp lex die forging achieving 
a specifier degree of metal ; working uniformly 
throughout is often quite difficult. Of 
course;, when: a die- forging ia to be cold 
worked: such as- usually- performed' by com- 115 
pressing such- in finish dies. Hence, the 
forgings are preferably* compressed an a suit- 
able forging operation performed at room 
ternperatore to> effect? a- permanent reduction 
hr thickness- of to- 5%, e.g. 2% to 5%, 120 
or stretched* to* eSect* a permanent stretch of' 
up: to 3% y e.gv £#% to* 3%, where such is 
feasMff. It appears that this substantially 
room temperature working, in addition to 
imparling? stress. reKer and ! the other gener- 125 
all^y recognized^ benefits, also* can exert an in- 
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fluence on resistance to stress corrosion in 
that hand forgings in this temper often exhi- 
bit slightly better (resistance to stress corro- 
sion than do die forgings which are more 
5 often not so treated. Hence hand forgings 
represent a preferred embodiment of the in- 
vention because of the consistently good re- 
sults experienced therewith. Our invention 
is illustrated in the following examples: 

10 Example 1 

A group of ingots were prepared from 
alloys having compositions within the pre- 
ferred range composed of aluminium, 4.15 
to 4.60% copper, 1.45 to 1.65% magnesium, 

15 0.5 to 0.65% manganese, with the following 
maximum impurity limits: silicon 0.15%, 
iron 0.25%, chromium 0.1%, zinc 0.2% and 
nickel 0.05%. The ingots also contained up 
to 0.05% titanium and up to 0.002% boron 

20 for grain refining purposes. The ingots 
were continuously cast in the shape of cylin- 
ders, which, after scalping, were about 19 
inches in diameter and were cut to lengths 
of about 54 inches. Each ingot section was 

25 homogenized by a 20 to 25 hour soak at a 
temperature of 900° to 925°F. While still 
hot, the ingot sections were transferred to a 
forging press, and compressed in an axial 
direction at a temperature of from 850° to 

30 900°F. to form a biscuit about 24 inches 
high and 24 (inches in diameter. The bis- 
cuit was "squared" on the press to form 
two parallel sides and further drawn down 
into a hand forging having the shape of an 

35 elongated slab about 20 inches wide, 130 
inches long and 4 inches thick. The slab 
was solution heat treated at 900°F. for 20 
hours, spray quenched, compressed at room 
temperature to effect a 3 % permanent reduc- 

40 tion, and then artificially aged at 370° to 
385°F. for 10 to 13 hours. Short trans- 
verse tensile specimens taken from these slabs 
were subjected to accelerated stress corro- 
sion tests by alternate immersion at different 

45 stress levels in a 3.5% aqueous sodium chlor- 
ide solution. All the forgings had a mag- 
nesium content above the minimum require- 
ments of this invention and, they exhibited 
substantial immunity to stress corrosion at 

50 stress level of 50% of the yield stress in that 
the specimens survived the accelerated tests 
for at least 30 days. Further, the speci- 
- mens whose minimum magnesium content 
satisfied the requirements of equations (3) 

55 and (4) were found to exhibit this same im- 
munity at a stress level of 75% of the alloy 
yield stress. 

As a standard of comparison, a similar 
slab containing aluminium, 4.6% copper, 

60 1.4% magnesium and 0.5% manganese was 
formed by the same method as set forth earlier 
in this Example. Short transverse specimens 
taken across the thickness of this slab were 
found to exhibit marked susdeptibility to 



stress corrosion in that almost all the sped- 65 
mens failed during the accelerated stress cor- 
rosion tests and at stress levels of 50% of 
the short transverse yield strength and lower. 

At this point it is worthwhile to note that 
a considerable quantity of flat or slab type 70 
hand forgings have been produced using the 
preferred composition limits set forth at the 
outset of this example and that these particu- 
lar members have proved consistently superior 
in resistance to stress corrosion over other 75 
similar members of the described type alloy 
without the critical composition control set- 
forth herein and hence such slabs having a 
thickness generally ranging from 1 inch to 
6 inches represent a preferred embodiment 80 
of the invention. These slabs may be 
machined, bent, or otherwise further pro- 
cessed although such other fabrication steps 
most often precede thermal treatment. Fur- 
ther, forged slabs of this alloy composition 85 
have been hot rolled into plate having im- 
proved mechanical properties over similar plate 
hot rolled from ingot stock without a prelimin- 
ary forging operation. This forged and 
rolled plate exhibited the same immunity to 90 
stress corrosion as did the forged slab. Hence 
this forged and rolled plate likewise repre- 
sents a preferred embodiment of the inven- 
tion. 

Example 2 95 
An ingpt about 6 inches in diameter and 
about 55 indies long, and containing alu- 
minium, 4.3% copper, 1.5% magnesium and 
0.5%- manganese, is flattened across a dia- 
meter in a forging press to form' a slab hand 100 
forging about 4 inches thick. This mem- 
ber is then used as stock, in a die forging 
operation to form, an aircraft wing span about 
48 inches long, about 18 inches wide at one 
end, tapering slightly to about 14 inches at 105 
the other end, and having a considerable num- 
ber of webs and reinforcing flanges and ribs. 
The thickness of this span varies from about 
1 inch at its thinnest, or web, portion to 
about 5 inches at some of the rib regions. 110 

The die forging sequence includes heat- 
ing the slab to about 850°F. and compressing 
between blocker dies which roughly approxi- 
mate the final shape. The flash extruded 
at the parting line between the dies is re- 115 
moved and the piece reheated to 850°F. and 
pressed between another pair of blocker dies 
more closely approximating the details of the 
final configuration. Again, the flash is re- 
moved and the piece reheated to 850°F. and 120 
compressed between a pair of first finish dies 
which very closely approximate the details 
of the final configuration. The piece is then 
solution heat treated at a temperature of 
900° to 925 °F. for about five hours hold 125 
time and rapidly quenched. The piece is 
then compressed in a pair of final dies at sub- 
stantially room temperature to effect a per- 
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xrranent deformation of abour2% thus form- 
ing the jBnal shape. This span has a num- 
ber of xibsj flanges, webs, bosses and similar 
variations in section which exhibit different 
degrees -of .short transverse structure depend- 
ing 4)n the extent and severity of metal move- 
ment .involved in forming such. Short trans- 
verse specimens are taken from these vari- 
ous points and subjected to accelerated stress 
corrosion tests. - - The results of these tests 
indicate ^substantial immunity to stress cor- 
rosion in that almost -all the specimens sur- 
vive the tests for at least thirty days and at 
stress levels of 50% of the short transverse 
yield* strength. -Further, where the alloy 
composition of the die forged span is modified 
to include 1.65% magnesium thus satisfying 
the requirements of equation (3)^ specimens 
are found to exhibit the same substantial im- 
munity to stress corrosion at stress levels 
equal to 75% of the short transverse yield 
strength. 

WHAT WE CLAIM IS: — 

1. A forged aluminium base alloy mem- 
ber jat least a portion -of said member having 
an internal structure comprising a substanti- 
ally short transverse grain configuration sub- 
stantially produced by a forging operation as 
hereinbefore denned, said member being 
formed of an alloy conta ini ng 3 to 6 weight 
% copper, 0.8 to 3 weight % magnesium, 
and 0.3 to 1 weight % manganese, the bal- 
ance except for impurities and incidental ele- 
ments being aluniinium, the minimum mag- 
nesium content being governed by the rela- 
tion: 

Mgmin,==0.32 Cu when Mn does not ex- 
ceed 0.5%; and 

M^mttn.=0.2+0.32 Cm— 0.4 Mn when 
Mn is greater than 0.5%, 

the said member exhibiting substantial im- 
munity to stress corrosion in the short trans- 
verse direction as hereinbefore defined at a 
stress np to 50% of the yield level in the said 
short transverse direction. 

2. A forged alummium base alloy member 
according to claim 1, wherein said copper is 
present in an amount of from 3 to 5 weight %, 
magnesium is present in an amount of from 
1 to 2 weight % 3 and manganese is present 
in an amount of from 0.3 to 1 weigjit %. 

3. A forged aluminium base alloy member 



according to claim 1 or 2, whergm the rmem- 
bet exhibits substantial imnpuinty te?Stress 
corrosion, in the short transverse direction as 
hereinbefore defined, at: a ^stress of up to 
75%' of the yield level in the said short 
transverse direction fapd; wherein the mini- 
mum magnesium content is governed by the 
relation: :1" _ 

Mgmin. =0.2+0.32 Cu when Mn is not 

greater ilian j£K5 %, 

Mgmin.==0.4+0.32 Gu— 0.4 Mn when 

Mn is greater-tban 0.5%.. - 

4. A forged alumimuni. base alloy member 
according to claim l* m Z or 3, wherein the 
said internal grain structure has been sub- 
stantially effected by initially upsetting elon- 
gated stock in the lengthwise direction by 
forging, further forging the upset product 
to form a member having a short transverse 
section, solution heat treating said member at 
850° to 950°F., quenching, working said 
member at substantially room temperature as 
hereinbefore defined to effect a permanent 
deformation of up to 5%, and thereafter 
artificially aging said quenched and worked 
member at 300° to 400°F. 

5. A forged aluminium base alloy member 
according to claim 4> wherein said member 
has been subjected to a homogenizing treat- 
ment' comprising exposure for a prolonged 
period of time at a temperature exceeding 
850°F. 

6. A forged aluminium base alloy member 
according to any one of claims 1 to 5, where- 
in the forging operations impart to said mem- 
ber a fiat slab type configuration. 

7. A forged aluminium base alloy member 
according to any one of claims 1 to 5* where- 
in said member is a hand forging which has 
been forged between substantially flat dies. 

: 8 . A forged aluminium base alloy member 
according to claim 4 or claim 4 and either of 
claims 5, 6 or 7 X wherein said member has 
been cold worked prior to artificial aging. 

- -9. A forged aluminium base alloy member 
according to claim 1 A substantially as herein- 
before described with reference to the Ex- 
amples. 

STEVENS* LANGNER, PARRY & 
ROLLINSON, 
Chartered Patent Agents, 
• Agents for the Applicants. 
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